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22T 

>iB6tj» assays ?bis^ haisxis a^ess/H. a§Eae,'s st^ hids ysfsnt, eaatatj*. fe^ uisii asse ? 

USUI, S3I 4^ blISS aSlfSSl nWMfc 20nm0ime! 35s ™S2£ Sfe HAISXIS 3^©. 

SHE 
E1 

aieioi 

CIS SESQI. HISS SAISXI. ^Sieiet, ^S.^fflag 

3*11 A) 

£ 1S HI 1 ^AlOHOH aff S^»2| OHSf^SE, 
E 2fe 391 2 AJAIOIIOII &m S^ShSI DH^SE. 
E 3S HI 3 ^AIOIIOII »e a^SSI 3H^?SE. 

e 4^ m 4.5 ^aioiiom ae a^ssi ^h^se, 

E 5t mSABi VMM 9«§SAISX|°J JH^SE. 

g ggg 2"§5AIS*I Efe ELOIf SSJSOII AISEIfe HAISXIg a^5». EH2>* 3 IIS fSS^ Efe SX1IU- ^Ee|. Efe S.U1 

gfxia} son ijg^ifesm. 3ieai assays 5>fe a^a s oi s^e°i wesson 31010. 

°£j3ie^ sei^gj 51 a ^ at siesi ^xim ise 3ieson. a^n^HieEs e *e ¥3isfe fSES^'i doggti^ ¥S 
eHsn-^saioi 2*3 hai§xi°j hais a^oiu. saisxisi 3Aias©sva *!§ sm*<+ as^a^ soil yei a>s 
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)i i=ga^oi Afgs^ qasAiBfloo-ais aga mzim MQ.-viaoias/d BBcaMja usofe ^ata ^asAi&xi^ giassoia. 

e bb.'oib ^as sjSHAisa^, ^aoi^'s ^moii aa ^ais^oi an, axi^p.ea §?b ArSAiaoi s^i qhsoii, ;&2i ^ssais . 
q?r »<hoi ir ^sej hch^m ^H4* msoi aa. 01 neon asm oissfe «, ^aoi^g shi masm st=) ba»bsi 

MSflfil 3H«£ B»B 6JEH0ICK 

£ 5fe BArS SiJ§HA|§tI(50)S| W=?£2l 'MOUM EAIWH MO. £ 5011 aOiAl, 01 BArS ^aHA|§f£|(50)fe BArS ^SS^e(51)Hf 

?aa^a(52)s oi^chxi^ aaa ?isa mb^<5Q5)j» ^sa^<507)oi 2*ia(509)§ jo aast's^ a(seai)XH<5io)oii °is r cn axis, 
aoia. 

5^1 BArS Pga^B(51)8. BAW(502) » tta'BEI(503)?r $?a SSI Hiei?IB(5O1)0| fcWflBSjl. d^H. 01 ttaaa<503)°| MS 
-U 0| »a«H(503) fiSi S^aSrbr M^e(504)^ ITOS2I ¥S 2^(505)01 2j§@ ^£25 goj ojp. 

E. ¥ga^B(52)8 SBPIB §21 ¥S3IB(511)a SOI&S0II Qfi ^'Ba a^OI! B»B*(508)8 afl»S t aSSI ^PJOII TFT(Thfn Film T 
ansister: «W eax|±a)a a*tA|Cl ^SS^(507)M ^31*125 a*B ?«2£ 30f aa. 

UaS9(503)fe OHB §S Rffl). G(*0. B(8) S^B SPUfga a^(0|o r . B£6| a^a ?mit)7[ ^§SJ EH S Oil Qja S33 

y\ a^ 3301a. £E baw(502)8 ^a^eea a^e aa ^a(s^2sai A r s».fc g^s ho, 

5 31 Oil bH B3I ©(501)011 SSSrb BAtat(502)°£AI. tt¥0|te s*s[0| £| 0|g£jll aaa. Ofe tt¥OiaO| 3rA|2<o| g^oj tU r 80| fe8 

s^oi 3J01I 3ib»xib. sajsoiu » a pi saa a^oii aa »¥Di*ra bais »»a b«iu »b3se aoi baib s^a aa sss^a, 
aeon oiaa. aAwa ^xh^ai Mgsfb 201 nasoi aa. 

nau. a 3 naia sa BAtae awaMo ow 10% ?<*8txiB. a^aa bwssai Arssfe a*. ois r a ^aoi enact: 

xna. »au g§ ^mi »t= pibob a»« h^oi ^n, 8 wwssxi ?iBaa aaa a?, k^jpi aa. ^ 

si. saBsa pib^oii s^e sas^ 01 pieos^Eia ^as^a ^(Dhoiaaii.oiaja sjfe ea ^^(e^m ^xi 
df^i piBtfoi aia sio 2 ^e aan^i. n?ioii 831^8 sasfe s^oh an. om. sio 2 sa 85H(«)^^a mmgo\ uhpi oh 
EoiLSio 2 sa83iis[s[a Ahoiou b»3 "tRsa oi^oixife a^raa aa. 01 ohsoii nsssj«Aisi-4Ba. ^i^biea 

^JRHS, ^£PF i8S2S PIB^OII 8^e|8 ^Hf ^a SS2§§§, eH^oPI aa. 01 MS Oil Sia BA(80| ^Cf. 

8sisioi kiom, a^rflia s^sfe ^^^sai^ s^^a hsoii w^eoiu ^asoi s^acn ^^sh tweis, BAhaa 

01 awsoii oiea ^*nsom M§sfh pi^sai Baa(^aa«)s 7}\^x\xm^ 3m ^^a sa^s ?i-*oi. 
naon asfoi dr ms\ m 5,667,853^011 aiaaoi aa 

&di hboii aoiAife, 01 3§^g5j Esstss ssjgHAigflsa s^sfb s^. s^aa SI^^M 9I»0|. ^ ^ 

5^aS(8S|et^0|| igofb ^SSS)8 bl§^ ^EHS SfJl, e|¥2HIS 40 nm S^£| ^^M^ &o\2\ ^g§I 2|2| S^BP. 01^ ^ 

sf^sM maatfsis asa* Baaaa aaoiu nsiieioi aas g^oii na bim soi oissm. sa, nm'si 01011 sBOFb'BAi-a 
sg ^ifoj xiofgoi «pia, saota n»Ai^ifc a§ snssfaji- aa. 

□au, ^Pia a a on a'WAta oiskmi ^a?ib ea» aa. 

ypi aaa 3# ?^a sEsota oii^^e a^sfoi ssa^ hsaii^oii asw mtaysfe s? t oia(8'a)a^iaa s^oii aa 
^01 ^)in, on sod aa ££K™si. g^t^a Baaasa ^iboiiaisi ^^)oi 32, mm ^a B.aeaoi ao. 

a^a. BaeaAi aaa uiaaa »pi ?i6foi t oia-a ^aaa saa ^a mss2€ ana. 01 01 £2^011 

cub spi^ei a^xiaoi B^iiaa £a°t2SAi wasiwxi ssha. a*a, waaoi sajota-Baaesi ^leoiiAisi ^^01 a^i 
QHSoii, m^^e bsi^oi anxismot. ^isaiaoiiwxi oi^xj ^sfaa. 

g oi^a ^xiisoii bi^oi oi^oi^i ^a a^st^aa, ^md, a^i^ s^na. gfsti imaas. a kg ass 
e e¥ suib ^as £Efe aMsa ta^oi i^s a^aa 22212 32s oiskjii ^xflsfe ^si ^uio^ 5101a. 

a^a.-oioFa ^1^011 aoiAi. ui§§ ^s§g 83ii^eia mmx\x\ sjt Baaaa g^ii^et ssaoii ^ib^oii sss^ Baas' 
£g sKn. man ^§ii§ % Baaae e^mv 83i«rBfa« ztaaastb Baaasa aa. 

(1) b sae assEaeia ^uis^ haisxis a^BHS/H. ^^i assasig 83ii^Qi^ &d\ s^ema sisaoiiAia sa g 

^iBIofe bia S (amorphous) SEfe dlS^ EH (amorphous like) a -Btt88 OI^CHXI^ dia§ Ba883. »5I 8 30^433 

^isoii>da 8a §5isi ^«iofe «la§ uias&Eiiej Bass oipchxi^ ^ biaa Basse ^bism, »oi£ &oi bia 
m Baasa m^m^ 2onmoime« ^sss wfe aoia. 
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IB aS ^SOM B6IS. B3I S* HISS ^Si§8 S3I S 31^213 3HS0IIAHB SB S^ISJS ^fllolb ?IB(ifl. SB §5)SI 2§ 

go S /H2i ^ms 3 soil a) °j s°i gsjsoi aej2J s.a.^B g oi on semb siais ^s ^nts°i hsi §§ a<mB 4oi 2ici 

Dl S* dlSS tISgfg 9t¥JJU2l SS8B 32J B^B e^fllB SiS 20nm0|3|S & BBSB2! 33s h§2S 61b 330I d|BB6|CK 

\2i as ^soii sisis. oi a^et e}AiB°s & s?, soi hiss bbsbb iiee s 4oi.siB eiAisg bbais 401 
»3i saisxi§ soi s* hiss bbss boii use ss§§ ?hibh. s-?i s* diss bbssb sss2ib esisi b 

IB e|^JHPI 70m 0IS2! 5; S egog sib 330I dIBBSICh 

1 2i as ?son eisis. oi s^s§ b s^, soi s* dissBBSBai hd\ mss°i ?i§§ sBAi<»4ot sip. 

>oi haisxis a^eg S3i s* diss ^ss§ 91 on §ss as§§ ^dism, 401 ai§s S3i s* diss bbssb ssoisisi 
issb Basel 3i§ ^s°s sib 3101 diBBsiii, se s?i si* hiss bbsbs soi oi*. diss bbs2i g§oisi°i essB bb 

is 0|¥0|llb Uftii ?d|8|b 3301 d|BB6|C|. 

<\si as ^soii eisis, 01 haisxis sr&b ^2is©s b s* diss ms§ u si* diss bbsbb gssoi ^01112, n 

121. #2|8S Ha BSAia 40| 2JCI. 

,01 SAISIIg 2 = 4.01 51* dISS 4f5|g§8 BBAUSS 8|3, 01 3 1 Oil BBOISB. BBXI=afe.a»U£<=*, 

bsi&b, a bbb^b e on ai bs<b isn oisb yass bbb atf bsss sib 33s "s°s sibsaoi diBBsia. 

i|St BS =?&(*\ °ISO. 61* dISS ttHSg S3U^9|2IB UBBOI S3, SE. II II HI 2! 3|B°S¥EHB Na §B IfB£IS^B S3||BiB 

ii2i bbb Biieib bbei uheioi bbs Bb ao. 

*3I SAI&XIS S^B8 B3I SIS BBSSB ^MSS! BBAHBOIIB ?SS§ BOISE Sib 33 e ^S2S Sib 33SE #2. SE. 

ao | si* dISS BBSSS BSAIISOII BOISE t>9US£l BBB. dISS SEb UI3BBEHB SBBBS3 61b 33 S "§°S 61b 32E 
I CI. 

>i2i as ?aoii °isia. si^ diss daises ^ibssi Na s°i ssa =^si s^moMXisi mam Ma.saaw bub 4= sioi saiod. 

SS| B3IB^B BIIB 4= «3I OHSOII ^aBB'BBAI«4> 

^51 HAIBflB S^OB SIOIAH, B3| SSI^a}S SOU B9. 1&S. e.?S4. UBB¥S IS OIB-BBB S^B B8HM 3at%(BIUHfl!M) 
)|8| g@i££ Ol^OIIIfe 3!S ^S£S olfe 22SE SCI. 

12HSI aseiOIIAHb S°l §?!gJi BBA|3|3| 9ISI01, S0)l°| S^ISS 3at% MCI BPII S|3 S121CI. 3eiU, S BSS| C|§e|2| ?B'0li 2| 
SIS S^sfetS &m dISS tfBSBB SI* dISS ttBBSSS WBJPXie SEHOIHS. SS£|4:ZIEH5! SB BIS HSAJI^OIIAHSE 2fSS| 
« 3IBB ss^| fif 4=5^ si2. i@gg?, fisesi gSi Slf4=?l 2iCI. ZL 221. &^a^°l S0||S| B^BB JliSSS 2J»B 4=31 SI 

a, ESBsi, SsB aa ^s sit 201 ^i^sici. 

2) B BSS 3I»2I QiESBfi ^dlSlfe SAIBXIS £R»°SA|, &OI CISE5!a|S 51* dISS &B86&. S3B«tOfj». fe^ dBSS 
I ?d|8|01, 4^1 S* BBSB& BBBBB. 3IIS0||AH°| SSJ gS|SB 2{»l8lfe HISS SEfe dlSSSEH2! tlSSS 01^01 

Clfe et^MI?! 20nm 0|8I°I HISS £MtB BB ?H|8|fe 33B ™S2£ 81b 33 01 CI. 

)|2| &S ?S0|| SISia. &D\ a* dBBBS S3IIBet3l°l 3IIS0||A|°I S2J §5|Si 2jHISfe ?lfe(i?l. SB §S!S§ USSIb * 
«* l )S i>n. HSOIIAIBI SB B^i&'OI S2J2J §S, ^ S 01 Oil SSJBfe S.UIB ^S ¥2|gS| HSISS BSIS 4=31 SIQ. 

^31 HAISXIg S^BOil SIOIAH. ^31 dISS S|¥2HIB 2SSB S2! BBB B|¥BB StOI 20mO|8|2J 33 § =S2£ 8|fe 3301 dl 

^5)6|C|. 

3121 eS ?BB BSIS. 01 S=B§ BAtBSB B 3°, S3| dISS aBBSB ills ^3)1 B 4-31 »2. BAIfiS »BA|B4=^ 21C|. 

»3| HAIBXIS a^»S S3I tiBBB BOB i«S SSii ?d|6U. 4f3| BB'BBBBB S?l S§§3 B3IIB BBB B¥B3» 7 
)nm 0IS2! 33B ^S2£ 81b 3301 dlUBSICI. 

3i2i as ?aou sisia, oi a^BS ¥iii°s b i?, s^ aassjtt.B^i as§si ^aiss bbaib^^ stci. 

^31 SAISXIg BBSS 4^1 ^B BBBB BOD IS9 SSil ?d|8|H, &OI SSfg S3I HISS tiBBBB S§0|5|°l 3SS2I B 
2JB2J 33S BSSS 61b 3301 dl^B8|2, EE. S3| 61* HISS aBBSS S3| dISS aBSS2| §gOI6IB 3SSB BBSS 0|^0|I| 
- dl^SB ?d|8lb 3301 dl^BSID. 

OIB as ?S0M 2ISIB. 01 SAISXIg a^BS ¥2I§°S B 3^, S3I S^ BBSS S 61* HISS BBS SB gSBOl fe0|I|3. 3 
111. SCI CH ¥2ISS BBA|B4=5| SIO. 

fef?l fiAIBXIS a^BOII BOJAI. SOI SI* HISS BBS8S BBADSB ^ines SIJl. 0131011 BBOISS, BSH|S3fe. BBU2H. B 
BSIHfe, BBBB. * BBB^a §0||Ai £jS<g! IBB 0IS2I BBSS BBB dISSSEBB BB BBSS olb 33S ^§2S 61b 3301 d| 
BBBQ. 
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\Si aS ?#0)| 2I8IS. 81^ dl§§ #SfgSS S3fl^ei:DI£l BWgOl §2, SE. IIXIMie! 3|»S2£¥EJ2| Na g°| g^£IS^2| S3f|S|B} 
II2I ®l#s gfXIote SI?£I HH£IO)SaM ?>fe.2!£S SO. 

>oi saisxis a^es, #3i diss vassal ^xHsei #2Iaiimoii£| ssrse ^o\z. ^smsas si^ sag ^sss skmse § 

1,#3| 6|£j blS§ i!51S§g # si All § CHI 5} CHS £!9U2HS S3S dlgH SEfe d|g§ #EH2) gff#l|g£ Slfe 338 ^S2S 6|fe 31 

i ma. 

•I 21 g§ ^SOH 2|8|S dl§g #£|g#S. 3ieg2| Na §21 S^£l S 3« e| afO|| 2| S|#8 MP §3613)1 SHIS 4= £111 . SA|0il 

S°l gJX|8|#§ MS Oil ^aSf Sf#A|a43l 2iC|. ; 

iO| HA|#j|g S^eoil giCHAH, #31 S3)|&}a}S sijg, W£l§, 3. ?£|. L|i5?EI 1§ 0|# S^S S^S S3| USfOl 3at%(SXf ffldIM) 

1st §3i§i sgie^s oi^cHiife sag ?§°s ste 31sjxi£is= §a. 

I2H2I C|§e*0||AHfe S2I §S|gj§ 2iIjA|9|3| ?18|01 S0||2| i!3|gS 3at% HQ K3)l 8*3 S1210. 3£HU. S i*g2| CmejSI ^#0U 2| 

iis, ssisiQts #3i si* # sis em #^ utimsms.^. msnxixm sehoihs. s££|^3ekiii ^21 sisHSAii^oiiAis yssi 
>) 3ieg ss:hi e 4=^1 213. mi@ii#^. sss°i ig§ 431 ao. 3 2a, ifsa^si son 21 §3n?g eisis.^oi- a 

1, £2^21 g^l SCI ^tS 31°S Slfe 20| 31^61311 £IC|. 

3) S £SS 31 £121 PSSaaie ^?d|6|fe SAISxIS 2^B°SAH, #31 cmSESQfS S3||e|e|:iU, #31 S 311 ^2121 5|| soil AH 2| g2| m 
ejfllofe HISS SEfe dlSS#EH2| i}||i£ OI^CHIIfe SI* d|§§ #S|gS2| #31 S3||a|&f2|2| 3HS0IIAH2I S°| g2|gjg ^ JII6I 
- dl§§ SEfe d|§I!#EH21 4!SliS 01 ^01 life #* UISB #£18^218 ?blB SAIStlg S^B°| fllS^SOII SICHAH. #31 #S| d|§ 
a #3gS2| QI^JHIM 20nm 01 SIS SSoli S 3)1^21 gfll IWe3l§6|0| 31 fe g§2| S^££AH £|5<2| gSf^SOl m 

FJHIS 5§S SS§§ #31 3 ^#011 ^S^sKflS/fjiJgOSIfe ggi 5! CHE ?d|6te SAISxIg SR»2| fllSgfgOIQ. 

)|2f US ?#0il 2|3IS. ESeis S = §#°S 61 S^, 5 ££1^321111121 SS^I^i ©=311 S 4 2i3l CD) SOU. OIIS 3|gS ^51 

•I ^H. £E, dl§§ #2}g3l e3«svB|2| 3HS¥?I0I|2| 0||S0|| 2|e> £#0| «S3lfe SSIOI, feg SSES IH@3ISlf 4= S13II SCI. 

5,OI HAISxIS a^esi HI2E&S0II SICHAH, #31 SSii 2S|# SfEtSfe Il§ #31 MS#2| IHSS £131 S^XHSS 813. #31 S^2| 
2315! S^S ^Slfe ¥?l Olfflfe as Oil §g& Qt^JHIS a^#OII fiSff s^afSlfe SS&J 3!g ^J2S 8|fe 3101 dlgsjSK^. 

)i2i as ?soii 2i sis essoi 331 m&sm 3ixiss 31=^21 331s e^g s^xis 43i 2ta. c&eiAH, 01 S3i*< s§foii 21s 01 
2i3|| gf 4 2ia. 

31 sAi#jig s^ej2i ais^aon sicHAH, #31 nne3tsg got ini©3ig4&s ssaixi^ms Ajg& ssei^neiiniaoi3, #31 5 

E£|^3SliniS2| HSAII^S S^2| ffl|@S ^, SSeHXI^EIM SII316fe 3^, S3|^2£ S^ofe £!=¥?|2| aill^eg y5|3, 

)IS SS§§ SS^a|8fe 3^2| Q^BSAH A|§5|3. 3^. £||X|^e^ m^olfe 312S. S3|S! ^ISIfe S^¥?IM es#«S¥ 

H l^SAISI 5!g fS2£ olfe 3101 dHh^iom. 

IH^CH #31 ]IH@3ISg SSIfe MS3IS4BS 0^3 ^fflaggei 3Jg ^S°S 8fe 3i0l d^^lSIP. 

)ia as ?#oii 2i si oi dsjajos a^s#oii esti §#si^ ysi, sseiixi^MM Aig& s££i^3annig°£ so assts <y 

»0I 3(^513. eijgHAIgXI S2| 3#A||& «I5^S°S S 4= °13. SE. 01^3 >iIHE|ggO|£| SIS #31 SS£|di3EHnia a 

^ ^sgEi gcHsen ye si 311 as§i ist 43i 2i3. EH^aiisi as di35) 3i ji meg eret sisaa^s & 43i sici 

?# SH 

)|8h S ^S2| SI1^A|0H~«|5^A|0l|g £3011 (0£| gggia. 

n^oi, s ^soii a» haisxis a^eoii sichah, aisaef^i S3iisi^s ^mm ioo-2oonm#E. mm oisimci ¥S3ii 

y ifS& eiAia^°S £1 3.7 ~25nm§£2) g?|£ »#&2SAH. g^Sgh ?SS^2g SCI. 

.m i^aioid 

e is hi 1 ^ai on on a& a=esi 3H^ ?#£m eaisi3 ao. 

i 1 CHI SiCHAH, e ^AIOII TOO 2^EK9)S ¥3)11 0.7mm2| ^£131© 10(3yA|fl|. 1737111)21 f?£|3IEKlO)#0il itxi Sg ¥JH 29n 

Ti2| d|gg(1), ¥3HI 10nm2| d|#S #s|gS(2)(?^6lfe OI^OII 2|6|01. S|*2| 3SS2SAH2) 3|feS ^feQ.). ¥JW 15nm2| S3)|e} 
at(3). ¥W 10nm2| #* dISS #s|gg(4)(^^6ffc OI^OII 2JSI0I. #*2| 3§#2SAH2| 3|feS ^fed.) SI ¥WI20nm2| Ha§(5)2S 
3 ^fi¥3| ?#gCH 2iO. 

H^OI. 81^ bl§i y S g§( 2 ) ai a}^ b|§§ ^ggS(4)S. dl#§ 5Et dlSS#Efl£! ifSSS Ol^OIXIfe 31 oi a. 

y3| ?#0|| 210IAH, ^£| ?|&(10JS ±0 S£l 3I&2S » 3?, #31 d|g#(1)S &'&'£! bH£|0|g°£AH2| 3lfeg &42ha. SE 3I&2I #21 
go, gs}goi ys 3121 3?fc gSfgSSAH2| 3|feg 

IH^CH. £ ^AIOII Idl S^e(9)S S3||Sfe}(3)°l Q>s=Mll 15nm(7-25nm§SE2| 39))°! gOflAH 3^2|g2| S=»0ia. 

s ^'aioii ion a=e(9)s 016121 Hi^HSAii^s si#& 3ioia. 
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I. AllS^ $?£i:?IB(10)8 23£(^IHE^Sx|)moil <^U»3 5!SS§W. QBOII. ±JHEii}2| ^SHS df§fr8(1)8 OTBU, 3 Cf§, S£l 
ie(10)# a§2(^EIE^S£l)0IIAi XHUiH, 300*0 Oil AH 1 AlZh ^B»3 CHyt) xHBIs SAIBCh ¥10101, ^£PI©(10)8 SSSC^fflElilS' 

Dm oil ^ysu hs»bck peon, ^iheissi s\m diss dai§(2), 8*144(3); diss ms§(4)§ &^o\o\ ™m 

J4S*a.Ch 

'imm. ±we\^ ^sss, uf»s(i). hiss asteeo. 8*144(3). ««t diss ^st§(4)i a^moi awao. 

1801. ftBI?l&(10)8 SSSOIIAI JHUol, S£e.l^3eHH£l 4"H2S. 4^ dl§S 61888(4)4*011 £A|6h2 aXI Stfe ^asi'tttfllH(Ql 

i is, ^^eioiH s#)s b mxi^m tjssiaa. cibod a a ^ a&aa & v 6foi sBSft 8&*i ona^e otia4££Ai 

US8K* &IIX|^IIH§!^¥E1 ±mm ¥?I0I| 6^ dISS tf»g(2), 8*144(3). tt8tt»B8(4)2| 3#^ §A|0il OIIS Sl^oFaO. 
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S»«»B2I ^fflElD Ef^e AJ8B 21013, 3 S^BX* 8#2| S»ffl«£(U»8»fc IICHS, BS'88at%. A11S 8. Sat 

¥*J 3.0at%. E|&0.5at%S6taa. 

H^CH, 8*144(3)21 S40II At 8 8 B3E131S "8 98.5at%, 3 1at%, ^dl 0.5at%2| £S^^ otact. 

* WBXtSS tfBB Ml§(5)(sg Ut»S(1))-ai'. 6^ dISS ^Sfg§(2)(^ dISS ^»SB(4))j»-BS XHS£. 44 4¥8 100nm2| 
ifB SBI6J3, 3 Q[S| ilii ^So^aCf. 3 S2f,550nm£| HfS°l 5 Oil Ad SXfHl ili^ 2.060I3, ^XF°1 il§^ 2.T00IHO. 

SB. ot¥H-29nmS| M^0(5)(£Efe d^S(1))£| b*¥2HI3 10nm£l tf« MSfi(4)(£bM dISS ^»SS(2))2| 

V¥MB B^IIB Sl^^lfe (29x2.06+10x2.10)=(59.74++21.0)=80.741nm0iaa. 

)|B2| SSvSj If Sot OIL g^B(9)2| OS 550nmOHAiHJ ¥Hfs8 S^#(5)£l fiAIB(16)¥?IO||Alfe 96% (^£|3lB(10) B^IS ^l^ 

2s bo)s ^8 piussi 2ia *BB*.aao. 

OBIAH, Msi(5), 814 dISS Mg§(2), dISS B»BB(4)S| at«0| f tf*B XHS, 01 XHS21 Sfl, nt¥HB i>^B, #31 *t ^ 
^ ^ Q[^^l^ £13, 3 ^8 ¥^M2J a^Bs SBS 4 s &Ch 

E, 01 S3IWBt(3}B 3l?|X|X|ofe dISS £[888(2). ^ dISS ^§1S8(4)S 2¥ dISSOIHS, S3BSto«3)a2| 3«B0||Ai2| 82] 
|5!gj§.S!SI£S S[fe §S, §J 01011 g^ofe 831|S|af(3)£| ¥^ls°l XHo^M 2jfl|g HQ. 

5^ dISS tf»ae(2).SJ ^ dISS ^»88(4)0| i^fe 01^^ 016^21 LH^Oil 2|BO. 
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101 H8JBO. S3IWOK3)2| fiS(0IBS^^^ U9B. XH^S8a2J OIAIIB ^H^H2J ^^S21 H3)0il, ^IH61^ ^2J ^^B2§ 

g^Xf21 ^M21 Xl|?-1^^D3 o\Xl. 3 3^, ^l^iaCMa <^SfS21 ffljOl aHX[2J 0\Bm ^mo\tz g2J «ti &^6h3, ££!Xf21 a 
W^0K3)5| H 3 Oil 2] «^8 aiUfSSMI. 83IWnK3)a S301IA121 ^X[2\ XH^S^S 2jfl|SJ3 f 83IW^(3)S| BMflS n&m 

)| S3im<4(3)2| S3 Oil 7N9lttS fcf»B2| ej2J SOI. dISS tf»88(4) S dISS ^8BS(2)0|C}. 4^1 dISS £h»B 

§(4) % 6^ dISS £t£}88(2)S. S5|I^St(3)3J2| XB0DA|2| 82j B^gJB ^(anchor)^ ^01 3Sote .3 S 8 (anchoring layer ) 01 el ^ 
g ^ aP. 0}£fAi, »8 dISS ^sf8§(2)8 o^2J 3SS. tf8 dISS ti»88(4)g ^21 HS§2?Ai2j ^I^M ^feCf. CH^OI. £IS| 

a a ^soiiAi 3ss^ 83n^oK3)a a^i»«rai sstoiia bch. ¥^a?i)oi xoi d^si6F3, sE/sa.awtfa »nwi ^isroj; 

dlSS^EH2l 3!0| bfBSiem. 01 28.88 8>IWO»» ^Sf^OI feS 3101 UtB2!8}CL 

E. dl-SS ^Ififgg ¥S8^2 UI^WBISOII §¥B XHS2J 5101 df^^'o^3, ^S21 SH@^^ ^^6f^ 3Ss 3^5KX, ^01£ tilSS ^ 

ng§(4)8 oiis oil Mssfe « g2j oiigsHoii 5ioi d^^mci. 

H^OLS ^SOil BB HAISxIg a^ PIBB 2"S z ?§g21 a^e(9)HSAl Aigofe 3?b, EB82I M§§ ?l£ IH^^ B SVtfSB 
31 2S82| JHSSA1 »BS|8»a. 

3E, ol^ dISS y»88(2), 831144(3) » «8 dISS ^SfBS(4)SS 0I¥CHX|^ PS48 S *l 1 ^AIOIIOIIAI SAIB-WS SOI. 8314 
4(3)8 2S82SA121 dISS <yag#(2)JU dISS 4}»SS(4)0||A1 9191X1X18 3g 9S0iaC}. ^^6fe SAIOII 3011 a 

SAIofe di2f HOI, ¥Hh ^Meife S4^SB 3Sloipi. SEfe ^ dISS ^SISSOI. 3S^01I ¥SB ^SJSSS ^#8fb 
mXi&S: §2, 01 ^PS8 Cl§ £3421 g£0|| ©£1 »&3| <y^6f0i£ *?B8H}. 
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cjB« f1 7)»2|oii«i= Qi^MD\ S§ aa bias ^St§§(4)§ &o\<H §311^(3)2} SDI*! g^a flB 40t a 

S MAI«( 16)!^a £2«5)S »BB B0«a 32(01 fi£i(5)S, STNSSI aaSAIBXIU aCHAife CHS B?l 

a aaa aaafc. aaa at aoia). alias's asiaoi a^ei aes aa. 

DIM 01 saaa(3>8 a*XinBt= UI3S t>»88(2). a* HISS ttB'8B(4)S1 ^JHIfe 2¥ lOnmsL aaXIB..SBB fiBB.B 

*b Sfofe zomoisToTy-n aasa. oifc as am »t= biw «bb»b bbbaib saa SES} , aa , a^MAisi a^ 
a°i ssasi ^goiiAH ^Ajshoi ef^JHia seat 3011 siaa. 

' U^/h AISOIIAH WBXIfc tl'aqei 70TJ. £SE 95%£1 B9PISU 1000AIB BXIBCUBOU. a*BB OiaPHIS BBAia 

BB T«SfS "J«aSo 3 5^. B7I tf * UI9S <*BSB<4> it «5I 8W biaa ttBBBl2)« TO» 20nm0|*. GIB »»»l»3i*= 
)nm OISJS a^39»S| StSSOl 20|X|fe 28 Baa«3l dHSOia. 

HSS(5)(5b btB60))a D -)?1S(, q?B 10nm2| tf« UI99 a»SS(4)(SEte BB biaa ^56(21)3 WJ|2| 

: 5||II2 80.741 nmS aa»B. 70nm OiaOIB SBB S2*§ gi 40J SIO. Olfc 0IB2I0ISM SIBa. 

.„ B(B} o ™o,tit| SH- mas aaSS(4)a a* biaa a»SB(2)a a¥3P> 20nm 0|8h2i 3*?, g3l|H*a°£¥EI BAt* 
•0 »»» 33 i 2*B BBBB BSB + BO WIS SB. e^SOl 2<3*SI tiMl S*iaaS »mXUI»fc 3S^SSI 5aaa«te. 

£ maa 22«Sw a a? aiaa «aa*(2>a am ch^ 4o~45nm ass mm a.- a. ma 4= w. 
Tooii a-a 2I*hb aaiotaa) 

Ql 2^A|0||) 

£ 2^ m 2 aAiaa bb aaea oim ^asoia. 

: ?ffll ?i01AH S=B(19)S ¥M 0 7mm°l #a 3IB(20)(tt«S B£*K^)MJII H31 8)91011, Si0 2 S 01 ^CH life q?B 40nm2| bHfa<21) 
i lift # SS bisa B*ftBjKKB*B 211). M ISOnmB 8 aa°K23).*<rB 7nmB .BB UM BB 

is(24)(aasi 2§§)§ asaa ?a¥i ?aft sioia. 

naoi. .a baib 20ii mm a=*B(i9)e saa'aa a*a^ i50nm(io~2oonm §e)°j ass, aetAtaa a^Boia. 
e. a'a aiaa aa§e(22) at aa biaa aasa<24)e. biaa ate uiaaaaa aass oi^chw^ aom. 
^ aAioii 2011 s& a^ed9)s oisrsi »i3&=saii^s sjsft sioia. 

mi s a aa?iBC20)« aasc^aav aa)ii« ^asts. aaaaa. 
n« M ^mams\ ^s°s waa(2i)a'«^aQ. oaoi. ^si3ia(2o)s ai^mai axDa/d 3ootjoiiAH VAia 3»a»2 

^»ae(22). S3IWBK23), a»a(24)a a^ohoi aamaa. 

' 3BO i °£i 7 i»(20)a asss^Ei thu^. ssei^32HM°j ^g°s, ^ diss aae«(24)*oo aamass a aixi^pra 
««Sao aioii aa a aaaa aaa iaa %a ascfc aaa wi^e oiis^ssah Msas.-aa^s i^sva ki 
s^Son a^ sw bia'a aaae(22). saa"«23). aa uiaa aaae(24)a 3sa saioii onsa^aaa. . 

^aa anis'ia sea ntaa aa a. a^raaaaaa aui^s imea a^aao. 2001021 se«iah ?isa uia ?»aa 
e aWaaa(^aaa)a aaa. a aAia 2a ae a^ed9)s saa 

a?i asssniioi ao»Ai, bi^s(2i)s. as^±(sio 2 )si ^fflasEi^s Msa« aaa aoia. aaa dH£ioiii°sAH°i ?iaB.aa 
aa. s. si^ biss aass(22)s aaa(2i)a saaa(23)a aasai asa£ 

e. so bisa aasa(22). as aaa aaas(24)si a^oii aiss e^^si sss. a^eaa^a 'an aaMta^awfe ±n&<=m 
□is. aaas 77at%. aaaa 20at%. aa^*i 3at%s sfaa. 

aaa. saaa(23)a aaa Aisa-aaaas s 98.5at%. 3 iat%, ?a o.5at%°i sass aaa. 

a as» §§ a?i as sn saaa a>i biaa aaas(24)2i asss aaa a. 55onm£i ni§°s 1.447. -43^a aass 1.48801 
la. 01 aa biia aass(24)s a^a 7nms aa(a¥a aasa a?i rasa) gas) iitaa »e a»s aaa. 

5 aa«»(23)a aa biaa aags(24)asi "setsi aAtaa. Siimif ^i^°sah. aa biaa aasa(24)aaa as 

S" ; aa 550nmS ^96%! al^OnmS 88%S. ^ BAIBOIflQ. SE. 7nm. iii 1.447(BB 550nm)°l a^ biaa 0BBBU4 

)°i aaa si^jhi^ 7x1.447= io.i29nmoiaa. 

aaof a biaa aaa a saaaa msu. rn^as afe s<aa bb. 3i» sjsi saaraas asao. a^ biaa aaas(24)|i 
Sw^-itSma naaaSfc bbbb aaa aoi an aa asaas aoma.-s. msib boieb aaaa. iaaa 
aasa ass so. 3 aa. bmbb bb^j aa. ba»b aaaaassaa «bb bbaib«j ho. 

s a?i BB4JIBB aas8(24)si' aaa a^a(a^aa aaaa sa^)3= io.i29nm ana sae sa§ b?i 

B3IBS °20nllaoraa aasa. 01- aaaaa asss^a sa^aa Mse bmb-bbbb. aa«£i aaoia aasa abb b 

Am s^bsi bmss bi s si 01 BBs aa 52s sa. 
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go gfSQi^ap uvMSO\ 10%SE k3, SfSB S^0|£1 V 4= £1X1°}. S* dISS ^ SIS #(24) SEfe 61* dlS IT*iaSS(22)2| at 

m. iea±2i goiisi g3ii?oii msiMi=. sis^si baisoi xmspi 301a. 

SSW 430nm(S^^2| m§)2| 3f0)|AH2| Sf¥0l£2| BA*S§ °' 85%S£0IC1. Ui&M S2HSCJ- ¥4=B a^3IBS Hl§6|3| ?|o|01fe. g 
i«"™(23)S A|gB ^ ^82| a^SOB SIOJAH. 430nm°l M21 Sf 85% 0IS2| a JMI§ «fMS Ufi3l ^Ch B g*S» S§ 3£M 
. g"^ Q} ¥ffl | nm)2f S§S3}2| 3£! ga}» ot'¥J|2| illti^l 3e>2j at^JHPt 20nm 01 SI 013. 430nm2| BS2S BA> 

: 85%'oiSg CH¥^ S»M»4- 21SS SSSfSD. 

IB, S£B dl2M*0|. 01 stags' Oil AHte BSfSS ^3SD iISS SCI. 

1 = 01 "* u|gg tffitSS(24) S! 61* HISS ^mSS(22)S S3I g3||ste>(23)j»2| 311 £3 Oil AH °l §2J §5iSi 3S6|fe S°SAH2| 3lfe 

i ana. oi3ifcoo bskm" jisihsssi bsoiiah sfjhis 3a& 3?, mm a^2i ¥wi unets 01 j\^m tss B4»s 401 ao. 

laU S3I ¥311011 21813 01 8 00 fiolfe AIBSI a*. Si 3 B*0ll 2I8J01 Oil SOII SISKX gtfe S3|31iao||2| £S§ 33IIS 4= afe §21 01 
IS 2JXIB. j||£S2| S go| Wfei gQIAISI BWH2| SBOIU Saaifi" g§ Algol 01 HISS SoiaS 3^2| SagOIS ii 33 SIS 2f 
i g°iS S|3I [fflg (Ml, ef^Jliei 61 BS 2nm 0IS9J 3J0I dH£5!6fa. 



t*e bis at 01 xhssi sa, ?ai §>fe a^B09) si e aiaim iou bb a^eojsi »ara«si u?si ^eiapi askm, aw, 

0XJ. ££95%2| SWISS mB3£SlH0|| 1000AIB SB8|0| 3511 SAW»Ch 3 S3*. ^S(¥3HI, SAW) SEfe a^ ffll 

i°i amgoii safe a 4= S3. <ysis(ui?s)s ^6i grssiaa. 

jeiAH, a^B(i9). a^B(9)oi si»a. m^soi at a^s ^as 4=aa. 

H ° CH xhS SJ 01 XHS2) SS, ^WIM ?>fe a=!B(19) S 6JA|«| 10)1 BB a^B(9)2| uiirtteKda staspi ASH*, a^BO) 

y a=W( 19 )g 2|2f oHg 4ot;£| ttVSI 4=§5«(NaOHS 1S9K «8)0I 10*2} 338101 LlttltBlga £Af6iaXIB. S3HI SSb BttS 

;i as. s saiohoh bb a^BO) as a^Bd9)s s§s •*» mifwyss at xoi HAi<aaa. 
aejAi. a^Bd9). a^BO)oii °iois msmsiaoi ai= a^s ^es 4= sick 

£ 01 s 5)1^^(23)8 aiflnnste am a»«a(22).' <*»««(24)s »n his^oihs. e^g^^si tubohaisi s°i 

§5ioi§ sejos sife §a, swsf. a oi on seisfe S3iia[ot(23) BAisfii noise 2<«i» 4-51 sia. 

STN =o| SMgHAISflOII 2101AH i-a?|a|e! USm H&o\0\. 61 Al Oil 1011 BB a^B(9) Si AIAIOII 2CHI BB a=?B(19)°l S^XHSS 
s§ § = (g j| fe ffl|B§-?£l&SS| dlfeg CH3 «a) S 0.5-1QSE0IU, Olfc 1^ MSSfe ¥Sa^(ITO)Ma fefS S^THSOiaQ. 

DEIAI JHS. % 01 XHSSI Sfe 3^B(9) * a^B(19)0|| °|S^ §^HSS| 30IIAHE ^4= SID. 

HI 3 ^AIOII) 

£ 30H EAIote ti\Si aOI. AIAIOD 30R BB S^B(30)S £A|6UI Sffe SiO 2 (^SJ^:t)#0l SBOII S§£|0|. STShSI OHEJOJ 31^8 ^ 
^ S£|?IB(31)4rO|| a|eo«37)« §«Sf3 HQ. 

SJ* b|§§ ^SSS(32). S3IWBK33) Si 4^ tf»SS(34)2S ?SSI2, ^»SS(34)8 HI 1 UlSil «J»S«<3S)(3 

smm om 1 di§§ a§iss(35)oii ^§b hi 2 diss aatseoexvae ^asajasi o§°s aoi ap. a. diss yasto 

?)£| o}¥B»fc 25nm. g3||^9|(33)£| af¥3Hlfe 15nm. dl§S as}g#(35)°l B|¥3)llfe 10nm, HI 2 d|§§ aaSS(36)°| Qi^M^ 30nmS 

siap. 

(U&IAI. S3||BfBK33)2| Bi^7»m 15nmO|°S. S ^A|0|| 3«| BB a^B(30)S a^BOID. 

0^01, si* dl§§ <LHI8#(32) Si dl§§ i}a§S(36)S dlS§ SEfe dl§§4fEHa ifagS 01 ¥01 life 3J0ICK 

0,51 AH 61* ti\mm B»SS(32)S BSAIIgS ^XHSS 812, 0131011 B^BAIM 4=S SBAI9IXI S.^ S^S!XIB°I at*. (S!IHHd!S)S. 
&L|2k§ 15% §315.1 SSti»S£ gSofaa. SE. dISS 4isJgg(35)8. ^Sl&ls, ^aHlg. i!3?4| fti ^aE|B°S Ol^OiXIfe ^& 

Avags m2 □ ^liSAIM Sif SHI Sffe 3^ailB°l at%(SI| ffl^£)S ^SJSJMS 88at%(3» IHfilS). BSJAIieM 8.5at%(S 

ATffl*"M) ^SI^^S 3 Oat%(BXI ffldie), a^EIBS 0.5at%(BX> IH^S)S SISCf. HI 2 dl§§ ^SIgS(36)S BSHIM8 ^XHS8|J2, 
«3l«T^iaxt» 4=011 SefAOIXI Sffe S^BIIBSI at%(aAI ma!S)S. ^§1U2Hg 15at% S^ff SB^HiS Siaa. g3||^a,H33)S 

g0| | = g, g^jgj o ii2 g g^B 2££, 3 S5jg S 98.5at%(a*HH£!!M), Sl.Oat%(ail fflfliM). ^?EJ 0.5%(S!AHH^S)S 61 

Qson. saioii 3011 &a a^BOojg oisjsi hi^hshi^s mssiaa. 

sei ?i e (3D on bil aiis. astiais sb ^, *?ai 3IBODS ^fflan sxilhoii ^sjoizi. hj\ ssss b #b B§ts( 
amMm sj aauaaj eisjoh a^s a:»s>3. RF(n^ni) iHEis£s sbi ?i&(3i)n si^ diss Bsigs(32)s s.ssjam. 

a*0|. 0IHHSI ^IHEHS SxlLHSJ S?l3te ^8fe (^Al«l 4)21 St^.BSls ^e|2| 1SAI2J S^6|3|| ofSCK^. Ar£fO z 2| SB3IA2I 31 
0.35PaS 613, 0 2 %M 10%£ SiaQ). 

6i* diss Ba§s(32)2i §soi §ss 93iioiiAi &a aj 3i^2i es§ sxism. ifflag says age sxio- 4 Pasixi bH3i6iaci. 
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5=0., x fflElg S X | moil Ar^S ESJoHl. m±&§ 0.4Pa£ £S8Ki2. 4^1 & gB2(S. 3. E^OII 91 D\ 

0C(5J s) ifflE)1) o £ g3i|mQv(33)g ggSfaO. OI0H2I ^fflEig SXIUSJ B?Plfe ^A|0j| 4°l ' 0* dISS B»SS(4)2I 3^9 
.gSfJII 5|gQ(s, Ar2l 0 2 2| @§f^°l 3|±2fg 0.35PaS 6KH,0 2 %§ 0.75%S SjaCI). 

•son ^iheh b ' sxis^Ei £?£i oibods ei#sm. ±a piboom saioii 4a suaoa. »»»«^xi(snti ain±s)°i £ 

is¥E| gSSS 4=I|IIHS°I efaiWXIM 2!6lfe SSei^HSAII^S g6W, S31l^e|(33).* dISS BSSS<35)B *S2I s^msags 

s sisa. 

|>0|. 01 01183 ot* dISS BSSS(32)g 0II89XI SfH, SB|A|°l SEHS QJg&°S BS6f3 a»Ch 

J«0I ±Q $?£l OIB(31)B XB» ^fflEil! SflLHOII ¥81& SxlLHB #. 4PI 2S°£ B S»U»S(U»A»S S BBU2 

oei'ioi aaa eimsm rfu^w) ^aiaii^s uiboooii hi 2 diss b»ss(36)s ussiaa. oihh oiiawss sp, s^bh 

io| BI f¥M HlfflB as* Ofl HI 2 HISS BSSS(36)B 9S8>aCh £E, ifflEII SXIUSI SMWfc AIA10I.4SI 61*. HISS BBS 

l(2)°l 3¥£l SSJo^l ofaafi, Ar» 02°l B&:>l^2| 3^£}S 0.35PaS Sf3.02%fe 10%S 8ISa). 

moil SI 2 dISS BSIS#(36)§ 3|»0B. 180*0, 1AIB2I 2Si SSI 3. £S°l S^&(30)8 S2ta. 

HBOI. &6B r^fflEll! aat39£|g. 3IB0IISI 3|-Sg H8HI 33, B^S 35i SXIS XH£ S^BO* HS!-3 fid. 

►£B IHS 0| IHS2I ¥JHISI 3| s[B}g gffe S^B(30)£| £PI* SMS^I ?l»0|. Mas API Oil ^01 S^fflBasi S5|S! 

3M6iaXia 0189X1 SJ3 21© 61* dISS B»SB(32)«I SIB S^MiSBSI ^Mfe eiBSXI 8*2*0. 

jew. bcb ^soii bbh. a^i^ &ae~oi sife a^iea aesi 4*sio. 

E, B SAIOII 30IIAH ^OIS a^B(30)S| ?Iiig 3|A|«3°| H!-S(400~700nm)OIIAi 70%0IS°S 3¥3fB0|3, £E, B3{XI»Xlfe 2.7Q/DS 

ci'usoiaa. 

QS}M. BBB MS. SB S ¥3)1121 B* dISS BB§S(32). 04 B»8«(34)0| BBS 3¥3}S0|3, ««»SJ S^Si ftlfitt ^ AO. 

oi e*ii>rat(33)a 33i?-ixixi8ib diss ^»s«02). diss ^»8«(as)e a¥-uiaaoia*. a» waai diisoiiahsi ssi 
ijiojg aojog S fe §a, §j oioii gyeit s?tis,^(33)£i b^aissi hsism emit ^\ sta. 

E dlS^ ^»SS(36)S B SAIOII 30||A|fe dlS§0|5t3 8iaa. 3£IU, 01 ^9S9S 3SS2| ^J)02| S3 Oil 2|» 

»! S3tie|et(33)°l £s:>lfeS »^»fc 3!0|HS, gttS PlfeS »fc 5S0IS UI9fiO| tt99fa 3!S 0[L\Q. 

H«?0I. B SAIOII 30HAI 2015! 2j§et(37)S ^SS^SSAH SSS .31013. 0II8SI 3¥°l A|0l£ OIISS ^3fl SJHIB 21010. 

:bi 4 ajaioh) 

•= 4011 EAIofe d|£J »0| B ttAIOD 4011 S»a^B(40)8 £A|8I3 SIXI »fe SiO z (tf»^^)«0|. HSOII 3§EI3. SUEl bH£l01 ?lfeS 

ttt sbi 3iB(4i)6Ki ifflauaas si^ diss ^aas(42). s3iis{Qt(43). a diss ^sss(44)oi ^» ^gaeian, 3 

CH^OI, B AIAIOO 4011 a 01 Alt. 8^ HISS ilsieS(42)°l e,^JHI§ 50nm. S3BWO«43)S| ^¥B»S 150nm. &^ dISS ^aSS(44)2| 
8.5nmS ol&Q. 

tDetAH, HI 4 AIAIOUOO SiOIAH ' S^S(40)& »A«0ICf. 

gssoi. 61* dISS ^»SS(42) fe^ HISS ^»S«(44)S dISS £Efe dlSS^EHS! ttSSS 0l¥0iaa. 

013IAH SI* dISS 2aSS(42)S «»»/IBB ^FIHSS W, OI3I-0I ^a»« ^0|| S»B*X| »fc 3*«»Ba at%(9XHH«IS)S. tf» 
L|2MS 15at% SSoiaQ £E, S^ dISS t>SS"(44)S 5tl 2»AI|gS 01 ^01 life SB4.1S8S 8f2. 3 

^jji 4,011 sesfxi at e^axiBsi at%(an«tiis)s yasiii 66.7at%(a»ffld!M) tts}H\mm 33.3at%<axnH^e)s si a a 

□ SOII. S3||^a|(43)S BOfl g SJ ^£|« §31© SSS SS32I SSg S 98.5at%(a»ffld!M). 3 1.0at%{SXHHfi! 

k) q*ei'o.5at%oxnnfl!M)s siaa. 

QSOII B SAIOII 4011 Sft fi^B(40)S 0I8JSI HISHSAII^S fllSSISa. ^. ^Cl SEI 3IB<41)O0 BXI. AOS. 215 XHEIS SB ±Q 

??epiB(4i)s ^ffla.s stimoii ^gjsioi ssilhb aguH^isiaa. 

±mE\% Sflysi agE^I 5xio^ Pa£ a BXIOIIAH Ar(0| = 5) J\± * 0 2 (2i):iil SSIBOI. ^fflEIS SXIUISl 0.35Pa£ 

^ssiaa. oiin£a?^ssi o 2 (ifi)fe ebj^m o 2 %s io%(ona ss. £&J Ar?^ ioo sccmoii □skm. sesj o 2 ^b 10 sec 

M2| dlS)S 8JE^ 5S8ISO. 

agOU'. eW ?I^B £8IB e»3'l 2S°S B @D B»S(B»i«B «B»U2S) B3S0II BBS 2!^8|3. RF(3^1W) 3IB 
(41)011 8^ dISS BBSB(42)S SSSfaP. 

61^ dISS BBSB(42)S| !«0| SSB B3000/H. BS'BI ^I^SI SlISm, ^DIEIB 3XIUIB 2S£ 5X10" 4 PaTJUl m^lBBQ. 

QSOII. ^IHEia § XI UIOII Ar^l^B E2J813. 3liSi 0.4Pa£ 5S8I3. B §lti(a 3, EI^W 2131 

6i3. oc(sm) images S3a^QJ(43)s issiaa. 
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► SOII Ar(0|S2p^ 3? OztehfcPK^S ESJ5H2, ifflQi SXILfl°| 0.35PaS 23».HO'. Old}). S8l?t£SS| 0 2 (i±±)D\±ffm 

>.75%(0||M §3, EEJ Ar3l^ 1OOSCCM0II CHSKM, EgJ 0 2 3^§ 0.75 SCCM°I d|g)S £|£s? £§3ISCh 

l§0||. #31 3h^§ ESJ^. & glf S ^SJAIIg) & 311 Oil SgJg °I3IS|:Q, DC(5JW)±fflEH §! 25 6h* b|§§ 

moi. s^x-i&g. 3iek4i)oii°i 3ise mm\ &a. s&ta est &ehs pj^sioi gjsisa 

IHS. 5S S! ¥311011 21813, 3*e, v (45)2| »9U|gg 3|A|«2| DI&(400 ~700nm)S 88%0|#°S imAIMS 4=31 S. 2j 
|S|(45)°I S^XH^Ife 0.28Q/D0I3, XUH&Si S^&i 4=31 SIP. 

moil, SI^HSAII^S g§ =!#O|(45)0|| 0|S|°J SSei^MSAII^a 4JAI8I01 4;§2) MeS^S ¥3f3|fer JII2§gg M<g&Q. 

A^gj UISMSAII^OIIAH 2!SB|(45)#0||, lUfgg 4XI(£XI§aiH^M)§ ^fflUS e|¥JHI E5S! ^, 2g°S 90 "C. 20 

!2i2i as§ gsisa. 

|gO|| ±go| m)g S tgg 5£D(i3I Algol 01 tSSXIS a^ifS4XIOII HH@t£hg get ^. ^S2l S#e!j(4<ySI Sg 10§if 

D2i e^siaa. oisah, wigtss sais 4xi¥?ig Sonsi^sui, ±§21 «uiet¥^on s^s«4ii miee us si a a. 
a#*. cmi 2g°g 9ot;, 2oszi°i ssi ssiao. 

UgO|| 2}gav°l OHHOHfe S^i, 3! OlAlie^g gg}g> OHgeiJg Afge* 310112, e!{g 40tJS| OllS^gOII 9» 305 2[ Si SI 01 OHslg fj 
^ 2ct (=_ oilSOII 218101, SSSS 4IIIIHe°S¥EI kS8 5|§a,' ¥?IS SSfl «|3|oiaa). CH^OI, 0H§°| SI* d|§I! 6is|gS(42) 
? OH §9X1 as, gaUI21 ejAjog ##shq SlSlCh 

iisi^oii 3i» aaioii a-sAi& ^, smei ^(*«JW™.(t^?* s . ! g **?J? aissioi, a-ssa^Ji iHee ej^siaa. . 

Kg Oil, ;>ie.K>|| 180-C, 1 A| 2121 251 go|^, 4i§°l §#IH§!°S & ^Sa, l (45)(S>A|S^)e 

sPI fiSei^MSAII^S 2!*e|(45)e 0II£!2| 3¥°| AIOIH Oil HOI Sf3|| ^ SI El 01 212. OHUSS S^JHSSJ 3(ei§8fe S 

ieisi 3i£i)e 2* 6An.s S3« » 4= aaa: 

)ia as si s a oil 21 sis, aiois oiigs awls 4 aaa §em. a^imesi =s y3«» 4= aoi. §ye ^ssmi ewsfe aoi.jttaapi. 
aaa. 

£. S ^AIOII 40IIAH 3^EK40)e bHt!3Af3|0|| 2SCH. 3^IBI§!2}2| S3I3 0^(AS)I 3AWailEh 0|IS£|I| Sf2 WS.UISS *i 

ei ss (42) oil a^iijieejej °i§eiii stu, S3isj°s 2i§ei a^B(40)s ^as 4= state*. 

E. 01 S3|Bt'a«43)a Sl^imSlfc 51^ dl§§ *iagS(42), SI* d|§S ^S|gS(44)S blSSOISS. S3|l^et2l°l 3H30IIAH2I SS| 
gxioig giojo S 5fe g g> §,i o| Oil geiSlfe g3|| ^af(43) SLUI§°I AH SISs If 431 SiQ. 

HI5*JA|0||) 

^31 ^AIOII 42f DI&3UIS, ^ ^JAIOII 5011 BB S^»(40)S Si0 2 (^a9T^) S(46)0| SSOII 2gS 4:0- ^£1 3|EK4l)&0|| ifflEISa2S 

H^OI, S AJAIOII 5011 A| 21 S=E>2| ?S 3HSfEb E 42} SUSHIS}, ¥3WS}0| D=2. S|^ b|§§ ^iS|gS(42)°l ot^MS 50nm, S3lie} 
2t(43)S| e|¥3HIS 150nm. fe^ b|§§ &»§S(44)°1 ei^MM 3.5nmS SFaa. 

#JA|01I 50HAHS1 S^»(40)E gfAhgOIQ. 

^°0|, 51* bl§S ^SSS(42) * b|§§ 6iaSS(44)S bl§§ SEfe bISS #EHeJ Ol^OIXIfe 3doia. 

5|* d|§S £JSfSS(42)S ^SAIIMS ^XHSS S}2. 0131011 thiSAf§ 4011 S&oHI »fe S^S!X|^°I at%(anm<j!M)S 4iaU2Mfl 
1 5at% §31^ gSolSQ. SE, #* b|g§ <ySJgg(44)S £JS2!§, tiaSie. -tiSf^ij S! <^s|EI&°S 01 ip 01 life StttlSliS SI 

H H Sgg Aj^gjxiM 4011 SsfSUI Sffe e^9Aie}S| at%(S!IUH^ = )S, *iSI2ie§ 88at%OX|IH^M). Aj^AIIgS 8.5at%(S!XHHfi! 
ej, Ai^^Ajg a.OatyoOXUHfi!^), #stE|&§ 0.5at% (SJHH§i)£ SI 2D. DM Oil, S3II^Q}(43)g SOU S 31 ?£IM S3|gf S&22S 
gAH^ 5jo Si g§}=o| S«S S 98.5at%OAHH*yS) f = i .0at%O XHHaiS), ^EJ 0.5at%(S XHHSIMJS SISQ. 

agon, s ajaioiioii e?e a^B(40)g oisisi aisHSAiiis sissiaci. m. ^ei 3ie(4i)on iru. mis, a^xHeiM ss.^. ^ 

a 3i&(4i)g ifflag swuioii ^gjsiaa. 

g a^aIOII 50IIA1 Atg& ^fflSg SxlUlfe £3^ eh 33H2J g2S MSEIOi 9lO. *^o|fe #^^2] 2S0I gjg& SfO||AH°| X-|£|OII SSI 01 

xi xi sts.m, ^ &s i§°i e»2?g s>i aHxian, s, sj hh3i°i ssi^ aci. se, ±a sai 3ie(4i)e ^gjei ^aas sxi 

Ldfe 5!gUH3|SH!, S!SE3f5x10- 4 PaOII £Eg&> E+3JI OIIAH Ar3li§ Eg, 1 31 2, ilHQg SXIUI3I 0.4PaS SIE^ 5§5(2a. 

^IHEtg SXILHOII ^g)@ iCI S£J 3IEK4DS EA|o|3 2iXI Sfe &}£g SfllOIS e}=S£ICH ilHEIg §XIUI°I 2f 01 g 

3 3^, moil AH ^Xl. SI* d|g§ ^S}S§{42), S3J|e}0|(43). #* dISS i?5lgS(44)0| §S@CI. 
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*WE*% S«UIS| M 1 5IB(41)0| S3f^b HI 1 SUIOII BXIB £51 £B bbs(b»aiis S! «»LI£S).aai«| sg* 

I B3W2 RF(HnFIIh) ±IHE-IS°S 6^ blSii B»SB(42)S 808(9(3. 0*83HIS SI 2 gJUIS 5IB(41)0| SalfSfe B¥. £51 3E£ 

>^ b 8tfs(8 s * ^pai) bsioii a as 215*812, dcc^id ^mass^ 8X44(43)g gssFaa. aeon, hi3blhb 5iB(4i)oi m 

[Sfe 30 ^|' 5g o § e 8C r aB8(tt»&SH ttfiMIIB) Ef^Oil B5W2, QCmm±W&&B^ £* UIBB ^»SS(44)S 

"S£6t2ia CH^OI d»B8i £48fe B¥'. H 1 BUI SI SI 3 BUN Ar5f^§ ^hSfOi 0 2 5^§ £88 3S0I2, fll 1 SUdlSI Q 2 5^£| 
IBS 7%(SEEJ Ar5^ 10O SCCMOII «»«. £2J 0 2 5f^S 7SCCM°I UI8)8 6*2, H 3 »LH0D2| 0 2 5^£J 01^8 0.75%(£gJ Ar5^ 10 
>SCCMO|| CfloKX, ££J 0 2 5W^8 0.75SCCM5H blg)S 81 58 P. 

IB<41)«|2| £4S. S£I5IB(41)8 ¥3fBS fi 2013. B8B ^a£48 Se[ 5IB(41)«I "180t5 ( 1AIB2I HII0I3B BSJ5SCK 

i ^A|Oj| 5 Oil AH £0i£! 3S^P£°J 3S4(45)8 BAf4°SAi 20|2, 3 §yAHg ^A|«S| m§(400~700nm)oS 90%0|£°£ 

lBAtS012 f SE'B=| XJBXIfe 0.27Q/?^ H»»OiaCL 

*e*/H, tf.±e ns » oi nssi 2E£, ^thisi 4 44B &t a^B(4o)«i -sisjb 2ba>soi2, hhbb s^et bsb 401 2*ck 

E, 01 8X44(43)8 771^1X1 XI ohfe 8W UIBB B»8e(42). £^ HISS tf»Se(44)B BM blBHOIHM, 8X44alf£J XB«IA|£| 8£| 
gxiois gioio^ ste §J 01 Oil SBSfe 8X44(43) BAIB2I XI81SB 4*IB 40> 2iCf. 

H^CH 61 AIM -3, 4, 5011 2iOUH bl§^ MsS^ §£*1I0|H^ ( 01 814 UIBB ttttSeZlXI 111 SUB BB EHet!£s 

soiax bb 4o> sao: aj^Ai, bb'b xhs, oi xhssi as at a^aon °18>b, 2^aaoi2, aava fsa^ei ^ibb 

£ B ^SOII SiOUHhr, 942! mgm sJ^sfote gEH^ B^£«l BB48 *!SB 4> 2151 me Oil, eBH SbH3^(overcoat)ei 
iS£|b BH42I f^HSAll^M 848 4 s ^tOi B4^B 4= 2ife Si£ ^feCf. 

BB9 

H^ f B iSi ^A| Oil Oil 9\D\o\0\ BB8(5BinB. MM 0(1011 BSHfc 28 0fL|2, 01IS MS 01 of Oil HAIofe 2^ ^01. 3 fiXIM S3 
>hX| 3 tN Oil AH 0)Bi 5WI S^^fe8fP. 

1) M 3, 4, 5 BAIOIIOII MHM W UIBB tf»S8S tfBMIBB ^XHS^ 6H1, OI^IOU ^BM 4^ Oil SB8W »fe 9^BnB2| at%( 
!!IHH^M)^ ^USMM 15% B^B 8ttfi»BS S^Q 210I&CK 3&iU tfSAIIBOII ^^hoffe ^sfgg BB»JI SMI, 
IB ^^IS 3A, 4A, 5A°I ^S^BS ofe 2£ P^8fP. ^8|, ^Ol^g, tf&XI^Sfe, MU2^, ^Sfo^^f. tfSBB, 

i! mmM ib oi^si M§§ B^sfe 201 b^^sha. 

)|» S8 ^?^°J 0^ bl§^ tfBSBS 8X44j» ^^,^01 §2, SAIOIL BB&I UH&ICH ^feP. SE, SS£|dbHSA||>iS Afg£|*= 

HISS"SS OUSEIXI Sfb B3B-40|a2. DB42I U.EI y A| Oil £ (HISS XI ^4A|£| tfEHOIIAI ^S^££ B«BO. OI^Ai, OS4SJ M 
h oil ^Af 0|£| B £812 bl^il S10H£, ^^£1 S^Hj 8X440IIS1 St^B ^Xl^ 4^ .HQ. £& £51 81* b|§§ #SfSB8 £S£e 

s>xi b?i mson. 4B£°s s^sicnefE a^iraeoii a^i^ B4B -221 ax- iis'aci. 

)l» ^8 ?B«I HOiAi£ SBB PICHBD. 

2) B BBOH BB S^BB ^SSOll A}§ofb 3?, £A| ^A|01|£| £^ b|§^ ^988(4), £^ bl§^ ^BBe(24), £^ blS^ ^BB 
1(44), bl§§ 6M}B8(35). 6^ bl§^ d!9S8(2). 81^ b|§§ «»Se(22)2| XHSS e^M, £S£°I BB OIIAI. 0\B\2\ 2££ ^g8^ 

^ t xne^gsi ysss o\n ii2a f oils §9 sio 2 , Mgo, ai 2 o 3 ., GeO 

Bi 2 0 3 iii^ 212. 2g^e°J ^SBOiaB. Ti0 2 , Ce0 2 t Zr0 2f Hf0 2 , Nb 2 0 5 , Ta 2 O s iii^ SE £2£ ttBBSAIte ln z O 
i, SnO 

: ,ZnO §1 14= 5UO. 

HSIA1, 0 |£i£| ^4»B. ^8, ^4:51 ¥^^M 3£§B £5|2J {4»B §§ 2e 01^ ^§!8|0j SBB SB«»BS UIBB ttttBBOIU. 

ui'bb ^Bse. uisb -tt»fiessAi a^sss @a. 

a^0| t ln 2 0 3 , ZnOM 5IS-WSS B 8BMSS gOlof^ll OII&O^^ BB ^^1 SIQ. 

E', £51 SB^BSOII ZnOOlU MgO^^i B«| SSH8PI 41^ fi»S8 ±& S5^6^2, BBBBB2I tfBBB 8X 44011 S5A|3|^ 

3Jog ( ^ gjgoil BB S^BOII S£B 2^. g£0IU 2^°J ^15I£M Qi^CH »£AI5lfe 5^o^Q. 

lh^ch, ^soiiai b ^ssi s^boii M86fe 8^11 443 eg>^?ioii 2g^§Hj mm &^o\t= ^i^xieis ^bsjq. 

P3I^S| EB40iae 3?, 8X44 M 01 Oil 2i^§21 §i £gJ8fe BO »BMB9 SEB^SS B 2iQ. CH^OI, O|0H. 

§01 B£Sfe S?£ 5UQ. 

(3) £51 S8 ^A| 0j| Oil &Oi/d*=, B ^SOII BB SAISxIS S^BOII Mgofb 5IB8 fSel 3!B AfgSiaQ. DB^U 01 5IB8 BHA| ¥S 
B Si2. HAISXI2J gSEOII (Oei. SEfe 5|Ef2| 4!j£S &.^B 5IB^X|£f£ 9.B«Q. 

5E, Xf^Pf S5IUS^ S£B 5IB. E«g,^XI5^ ^£1^ SI0I3H 5IB. SE^ LH^£ ^5li!B^Xief£ #2, bISS ^£IB, SSi^SI 

B. EEtr MIM{Q0I2H ^Xf) §£J B£SI 4i»^| 5IB^X|Ef£ BCI. 
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ma , oi 3iB4foo mm^x\. ms,nm, saga*, \y 4 is», ?ig» us. oioiasaiE, se^ sehsei §s at 

. gg'goiE ext. 

) ^Aioiigsi esse <mss(ui^s)2) agoiw. mafggom uias k8'itMi jhssah Aigsisc*. naiu, a§*goi 

• Oil § ag S¥2 = 4-XI. E)IHS4=XI, *J£IS^A| §i A|g6|0|E §2, *g 0|gO|| fg^Sl gSS E5°4i A|g6|0J 

: ma. ama, iias(ui^s) ssg ?isioi, msssoii baj wxmoiu i*4=<s*)sg sisskhs wa. 

■\^C-\ EHSfa*lg°£ S ggSJ £Rgg AJSSffc 3^(01 ?|&gO0 HISS ^EIS §21 SJEfll ^XPI SSBOI 2iQ). 3aSI4JC3 
l?4!)g «fSofe gOHAH SMSI ¥81311 SS§§ U4!6|0fE SCI. 

. si^os smasa ssjafe «!S3iegoii- taafe s°j §«4=boii Aieafe §ss°s as§§ gastois go. 

i- a> ol esse, asas etisoiu yasaa e«§. m& tfts. aigsi ^asoi tiigsismoiife ^agsi xhss s 

isioie ^asia. 

5) »l 1 2 3 4 5 ^AIOIIOII 2iOiAHfe, S3flBW2| <^^MDl 100 -200nm§£. ^S, H 0IS2I 3¥dlfe gfSS VMM B^BS.^.M. 

' -°25nmg£0|S °fi§! fga=B2£ iggohSa. 3EHU S3||e|ot2| aj¥3«lfe S3I HflWI SIS8|fe 3SS'0H-Ij1, 5nm-T00nm §SE°I 
t?J|g S3l|s}e}g A|gS ¥S a^SU 3¥0lfe. SI^S ££b ggAI8°| ?SS=e2S £12, 3 S! &>A|°I z* 41M0II CH6|0|fe. 

'- igm § am sum oi^fe 501a. 

^01, gffl^os, 3UIS«(400-700nm)Of| SlOiAH ¥j»gOU/dfc f 2|g 70%0I4>, S!}AH! OUAIfe SUIg 88%OI4fO|S SAtt Sfe 

lAiasi a^eoia 4= sict. 

ig>g°jg bia goi, s arson °i8is, ^& e.uig). spi*! s^ns, gsg nnsys. ai 2i§a§ 2bis 

sag sEfe etAiaai saeioi §s@ a^Bi ggg =*oi shq. 

57) «?2l g?l 
S^S 1. 

'IEKDJ CISEasfg ^blolfe HAISflg a^g°SAH. 

4D\ Ct«£SafS 83W»fj| feOI g3||S}a|jttS| :>||£0||A|°| S°| gsjgg ajUIShfe dl§S SEfe b|gHSEII2! aSgS 0|#(HI|fe 81^ til 
S|0|£ fe^l fe^ blSl! <ySfgSS| Qi^ffllt 20nm0|6|&] 3!s =S°£ 31 HAISxIg 

ai 1 soil sichah, 4^ bisu ttmmms ^^msi asssi ssj oi^wsi sts 20nmoisis e ^sieseJ as 
iAISXIS a^e. 

Ell 1 SOU SIOIAH, 4.^1 ti\%m tfsISi 91 00 iSS SSgf ?blo|3, &PI b|§§ ^tfg#3t SSS3J°I &3||S| ®8}2! a* 
70nm OI^SJ 2!M =S°£ olfe HAISXIS 

qi i son sioiah, ^i bi§§ ^aas>ioii iss sssi =?m\z. esse 401 s^ urss ^assa.ssoioFsi sis 
21 ^siaei sis s§2£ sife saisxis s^e. 

oi 1 soil si oi ah. 401 si* a\mm ums&s 01 oi* bisn ^sigsa §§oisi°i g^ssi mss oijpoixie ti\mmm =?ws\^ 3!g 
s§°s sib saisxis a^e. 

HI 1 SOII SiOIAH S3I 81^ b|§S ys(iS8 ^SAIIgg ?1S£ 8111. 01 31 0|| ^SlOISg. ■yaXI = 3&. 4»»'U2M, ^SSIHg. 

g. s 4ja§^^ goiiAi d^E! is^ oissi dsigg ess setiags sit sag ^§21 si^ HAisxig a^e. 

S?S7. 

n e -goo .2*01/4. 4Pi sis aagssi ^msei aaAiigoiisi gs§i tisussi si^ sag §§°s si^ sAisxig a^e. 

S?S8. 

fll 6 SOU 2iO|AH. 4^1 61^ b|§§ ailgS^ a»AI|g<MI 3<H£ <yS}U2MM 8»B. bl§^ £E^ til§§4»EH5J ggaSIgS 81 3!g ^ 

§°£ sfc sAisxig a^e. 

S?»9. 

315121 a§ES9,'i ^dlolfe HAISXIg S^&0|| 2iO|AH. 4^1 QSES^S 61* bl2U aSJgS2f. S3l|9|e|2l. S^ aSlgSg ?bl8| 
w> ao| At^ ^gggg a§tgS3J. ^3||a{ef2l2| 3IIS01IAH2I g°l §5iS§ eJBISIb bl§§ SEfe blgUSEHSJ i!ftSS OI¥0|Xlfe e{¥ 
3)fl'20nm 0I8ISI bl§§! aaSSg ^blSlfc 3!g ^S2S Slfe haisxis a^e. 
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9 soil sio\m, bisa ttmmg: mmm°\ eei ^ms\ &6i 20nmoishej fsss sAi^xig s^e. 

I 9 SOII SiOUH, £PI *m £}§*SS 9I0II fisii ?b|oKQ, #21 6m £tat8B3t-6PI etflSi Q|¥3HPh 70nm 
J»B! Sis fS2S »fc fiAISXIS S^S. 

!?3 12. 

i 9 son sioiAi, Am tf»gfl fioi Ms§i ^biam. ttn ai§g a^i bisa ttstBea ssoi»si ^mmm aatsei 
\m fs°^ sfW HAi^xig s^e. 

1^8 13. 

i 9 soil hoiai. feoi em uiaa-aataae oi am uisa astBea sboi»si Mmm°\ mss omoixifc h^§§ ^?biofe 3§ 

ISSS »fc HAIBXIB.H^B: ■ 
i^S 14. 

II 9 SOll VLO\M, UI39 tf»S«8 «»A0BB ^XHS^ SfH, OUIOII tiftOISI, tfftJISaB. 4J»UfiM. ^SfH^, <4»B 
*. % ttBB^B SOll AH IB* 0|«S| ^»S8«BB Sf^SS Sfe 51^ ^S2§ Sfe HAISXIS B^B. 

15 

ii u soil aioiAH, feoi tns a aatseg ^msej ^siaiisoiisi ggisi musms gas sjtr haisxis 

S^S 16. 

II 1-4 SOU 2iO|AH. SI** dl§a tlKiiS £Mt4l«oa 3 0)E Stttt. HISS Sfe bISSSEHSI SttttttSS Sffe 21 

Ste SAISMS S^S. 

S^S 17. 

II 1 S SI 6 S. HI 9 S. SEfe HI 14 SS <H!= » SOU 21 01 AH, S?l S3n«WS SOU, H». »aS. S. ?BI. UB5¥EI IS OIS tfeJS 3 

«»»oi3Bt%(fli»ffl<fls)oi»ii^Bs»asa ow«xifca»^ass»t-aAi »»« a^a. • 

S^S 18 

•I 



= blSSSEHSI 61918S OI¥0|Xlfc S^ b|§H 6!5(gi§ ?b|ofe SAISWS S^B2| HISS.SOII StCHAH. 
*3I tf« blSS tf»SS2| a|¥3Hia 20nm 0I5JS S3tl^^21 SJW HHa^SolOt S^SS SIfe S§21, 

3 =o SA) SJ2JOJ S a}s S oi as? ot^jiis -zitt asi§ &oi s^soii atesmak g§§ ^che ^tusife saisxis a^&si hi 

ESS. 
tl^PS 19. 

gi is son 9io\M s?i asii *m»te g§s s:>i asssi xhsb a:?i ismss sm. s?i a^si a^iai s^e *sh= 
jisifc a son sss swims a^soii ms§§ sfetctt ssei 3ae ohfe saisxis a^esi Bisse. 

M9.V20. 




a 

5i*= HAisxig a^e^i hisss. 

S^»S21. 

HI 18 SOll 21<H/d. S3I ffl@3fS« SSIfe ME^S^eS 0^3 >ifflEii!g2J 3Sg S?SSS ohfc fiAISxIS HI£SS. 
£8 1 ; 

! 16 ! 17 I 



